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Description

[0001] The present invention relates to a system and
method for providing navigation assistance to a user for
guiding the user from a source location to a desired des-
tination. The invention is particularly, although not exclu-
sively relevant to a system for providing navigation in-
structions to a user via a mobile unit, such as a telephone,
including an estimated departure time for future travel
plans.

[0002] Systems have been proposed which provide
geographical or position dependent information to a mo-
bile user. Two main types of systems have been pro-
posed to date. These include autonomous systems in
which a user computer unit includes a geographic data-
base which it accesses to determine the required geo-
graphic or position dependent information; and systems
which employ a remote computer unit to determine the
appropriate information which is then transmitted to the
user via for example a mobile telephone. The main dis-
advantage of the autonomous system is that the geo-
graphic database used to provide the geographic infor-
mation is stored in the user’s computer device and will
soon become out-of-date as changes occur to the geo-
graphic landscape. This database must therefore be up-
dated on a regular basis which is inconvenient for the
user and costly for the service providers. Whilst the sys-
tem which uses the remote server overcomes this prob-
lem, the "client-server" systems proposed to date have
limited functionality and tend to calculate quickest routes
and arrival times based on national speed limits or user
defined preferences for speeds on different types of road.
Such approximations clearly do not yield the best results
in most practical situation.

[0003] US-A-5610821 discloses a system for calculat-
ing optimal routes to desired destinations for a number
of mobile user devices. The route calculation is per-
formed using static data defining the road network and
expected delay times associated with each road seg-
ment. The expected delay time for a road segment is
updated dynamically based on actual delay times in-
curred by other users for that road segment.

[0004] EP-A-0959443 describes a navigation system
for motor vehicles in which the current location and the
desired destination are entered into a central navigation
computer. The central navigation computer then calcu-
lates a best route to the desired destination using static
road network data that defines the road network and then
adds a predicted delay along each route. The system
then determines the best route associated with the route
having the least delay.

[0005] An aim of the present invention is to provide an
alternative route guidance system which can provide im-
proved route guidance information.

[0006] According to one aspect, the present provides
a navigation guidance system comprising:

means for storing data defining a road network within
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a geographical area;

means for storing data defining speed-time charac-
teristics for roads of the road network, which speed-
time characteristics define traffic speeds along the
roads in the network at different times;

means for receiving data from a user defining a travel
plan including a source location, a destination loca-
tion and a proposed travel time; and

route determining means comprising:

(i) means for determining traffic speeds for the
roads of the road network at the proposed travel
time using said data defining said speed-time
characteristics; and

(ii) means for calculating a quickest route from
the source location to the destination location
defined in the travel plan at the proposed travel
time using the data defining the road network
and the determined traffic speeds for the roads
of the road network. Such a system allows users
to get accurate route guidance information for
future travel plans and can provide users with a
required departure time in order to arrive at the
destination at a desired arrival time.

[0007] Exemplary embodiments of the present inven-
tion will now be described with reference to the accom-
panying drawings, in which:

Figure 1 is a schematic diagram illustrating a navi-
gation system embodying the present invention;

Figure 2 is a partial cut-away view illustrating an in-
terior of a motor vehicle illustrated in Figure 1, show-
ing a mobile telephone which is supported in a
mounting bracket fixed to the motor vehicle;

Figure 3 is a schematic block diagram of the mobile
telephone shown in Figure 2;

Figure 4 is a schematic block diagramiillustrating the
main components of a navigation control centre
which forms part of the system shown in Figure 1
used to calculate a route from a specified start loca-
tion to a specified end location;

Figure 5a is a speed time plot illustrating a static
speed characteristic which can be used to define the
traffic speed over a road segment;

Figure 5b is a speed time plot illustrating a time var-
ying speed characteristic which can be used to de-
fine the traffic speed over a road segment;

Figure 5c is a speed time plot illustrating a dynamic
change to a speed characteristic which can be used
to define the traffic speed over a road segment;
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Figure 6 is a schematic block diagramiillustrating the
main components of a driving instruction generation
system which forms part of the navigation control
centre shownin Figure 1 and which is used to convert
the route guidance information obtained from the
system shown in Figure 4 into user understandable
instructions;

Figure 7 is a block diagram illustrating the main com-
ponents of a route monitoring system which forms
part of the navigation control centre shown in Figure
1; and

Figure 8 is a flow chart illustrating the processing
steps performed by the route monitoring system
shown in Figure 7.

[0008] Figure 1is aschematic representation of a nav-
igation system 1 for providing a user within a motor ve-
hicle 2 with navigation information for guiding the user to
a selected destination. The navigation information is pro-
vided to the user by a navigation control centre 11 in
response to a request made by the user. In this embod-
iment, both the request and the subsequently determined
navigation information are transmitted between the user
and the navigation control centre via the user's mobile
telephone 3 (shown in Figure 2 mounted in a cradle 5
and powered from the cigarette lighter socket 7), the mo-
bile base station 9 and the telephone switching network
12. The navigation control centre 11 maintains time-re-
lated models for actual traffic speeds expected on each
section of road in a road database. This allows the nav-
igation control centre 11 to be able to provide the user
with relatively accurate route guidance information to a
selected destination, even during rush hour or at off-peak
times. This also allows the system to be able to calculate
more accurately the time that the user will have to set off
from the starting location to arrive at the destination at a
required arrival time.

[0009] In this embodiment, the user’s telephone or ve-
hicle also includes a GPS receiver for receiving position,
speed and course over the ground information which it
determines from signals received from overhead satel-
lites 10. This information is also transmitted to the navi-
gation control centre 11 through the telephone link, so
that the navigation control centre 11 can track the user’s
location over the determined route and provide the user
with updated route guidance information as appropriate.
[0010] The navigation control centre 11 can receive
navigation queries from a number of different users hav-
ing mobile telephones 3 (or similar communication de-
vices) and can then provide the appropriate navigation
instructions back to the respective user. The type of query
that the navigation control centre 11 can respond to in-
clude:

i) Where am 1?
ii) Where is the nearest service station, restaurant
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etc?

iii) How do | get to Lymington, Oxford, the nearest
service station etc?

iv) What is the shortest route, quickest route or the
most scenic route to get to town X from my current
location?

v) If | wish to arrive at town X at time T, at what time
should | start from town Y?

[0011] In this embodiment, the navigation information
transmitted back from the navigation control centre 11 to
the mobile telephone 3 includes voice synthesised in-
structions which are output to the user through the speak-
er of the mobile telephone 3.

[0012] Figure 3illustrates in more detail the main com-
ponents of the mobile telephone 3 used by the user in
this embodiment. As shown, the mobile telephone 3 in-
cludes a telephone transceiver circuit 13 which is oper-
able to receive voice data from the base station 9 and to
transmit voice data to the base station 9 through the com-
munications aerial 17. The voice data received from the
base station 9 is decoded by the telephone transceiver
31 and output to the speaker 16. Similarly, the speech
signal of the user is converted by the microphone 15 into
a corresponding electrical signal which is encoded into
voice data by the telephone transceiver 13 and transmit-
ted to the base station 9 via the aerial 17.

[0013] The mobile telephone 3 also includes a central
processing unit (CPU) 23, display 19 and keyboard 21.
The keyboard 21 allows the user to enter the number of
the party to be called as well as, for example, any text
query to be sent to the navigation control centre 11. As
with a conventional telephone, during a dial up operation,
the number being entered by the user is displayed on the
display for verification purposes. Once the user has con-
firmed the number to be dialled, the CPU 23 passes the
appropriate signalling information to the telephone trans-
ceiver 13 for transmission to the base station 9, for setting
up the appropriate call connection. The mobile telephone
3 also includes a memory 31 including RAM which pro-
vides a working memory for the telephone as well as
ROM which stores user telephone numbers and control
software for controlling the operation of the telephone 3.
[0014] As shown in Figure 3, in this embodiment, the
mobile telephone 3 also includes a positioning unit 25
(which in this embodiment is a GPS receiver) which is
operable to receive GPS satellite signals through the
GPS aerial 27. The positioning unit 25 provides the CPU
with a position signal, a speed over the ground signal
and a course over the ground (COG) signal, which are
constantly updated (every second or so) while the mobile
telephone 3 has direct communication with a sufficient
number of GPS satellites 10. The mobile telephone 3
also includes an azimuth sensor 29 which provides an
indication of the current orientation of the mobile tele-
phone 3 relative to some reference bearing, such as
North. This orientation information is also passed to the
CPU 23 which stores the information in the memory 31.



5 EP 1 285 234 B1 6

The stored position and orientation information is then
transmitted to the navigation control centre 11 automat-
ically or when prompted to do so by the control centre 11.
[0015] Figure 4 is a schematic block diagram illustrat-
ing the main components of the navigation control centre
11 which are used to determine a route from a start lo-
cation to an end location for a given time for the start or
end of the journey. As shown, the system includes a call
centre 41 which acts as the interface between the user
and the route calculation system. The call centre 41 may
be entirely automatic or it may include a human operator.
As those skilled in the art will appreciate, if the call centre
41 is to be entirely automatic, then it will need to have
appropriate speech recognition circuitry and/or text
processing circuitry for converting the user’s navigation
query into appropriate data which can be processed by
the route calculation system. As shown, the call centre
41 also receives an input from a user preferences data-
base 43 which defines, amongst other things, the pre-
ferred format of the navigation instructions for each user
(e.g. whether distances are to be output to the user in
miles or kilometres). The call centre 41 can also set user
preferences within the database 43 in response to com-
mands received from the user.

[0016] In response to receiving a navigation request,
the call centre 41 outputs the user defined start and end
location to a geocoding unit 45 which transforms the user
defined locations (which may be in terms of place names,
post codes, telephone numbers etc) into latitude and lon-
gitude coordinates which it passes, together with any de-
fined start or end time for the journey, to a route calcu-
lation unit 47. The route calculation unit 47 then calcu-
lates the appropriate route from the start location to the
end location using data from a road network database
49, data from a traffic database 51 and user preferences
from the user preferences database 43.

[0017] Theroad network database 49 holds data which
defines the interconnectivity of available road segments,
the segment length, direction and the road and street
name of which the road segment forms a part. In this
embodiment, the route calculation unit 47 does not di-
rectly navigate through the data in the road network da-
tabase 49, since it generally includes more information
(such as the road names and the like) than is strictly
necessary to calculate the route and hence is slower to
navigate through. Instead, in this embodiment, a set of
graph files 53 are generated from the data stored in the
road network database 49 which define the available
road segments, their interconnectivity, their direction and
their length. As illustrated in Figure 4, the road network
database 49 can be updated by data from external data
feeds. These feeds may come from, for example, gov-
ernment departments in charge of road planning when
new roads are built or when existing two way roads get
changed into one way roads or vice versa.

[0018] The traffic database 51 is associated with the
road network database 49 and provides an expected traf-
fic speed for each road segment stored in the road net-
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work database at any defined time of day, day of week
and time of year in relation to other factors which may
affect the road speed such as school holidays, planned
roadworks, annual events etc. In this embodiment, the
trafficdatabase 51 alsoincludes data which is not needed
by the route calculation unit 47. Therefore, in order to
speed up the route calculation process, appropriate road
speed data 55 is extracted from the traffic database 51
for use by the route calculation unit 47. The extracted
road speed data defines, for each road segment, the road
segment’s identification (id), the direction of travel along
the road segment, the time of travel along the road seg-
ment and the speed of the traffic flow for that segment
at that time. The route calculation unit 47 can then use
this road speed data 55 together with the graph files 53
to calculate the quickest route from the specified start
location to the specified end location whilst maintaining
a record of the expected time of day during the route
using the specified start or end time for the journey, the
road speeds and the road segment lengths.

[0019] In this embodiment, the traffic database 51 can
be updated permanently or on a temporarily basis using
real time data to allow for temporary road speed varia-
tions due to, for example, road traffic accidents, road sig-
nal failures, temporary roadworks etc. In this embodi-
ment, the traffic database 51 is updated by a traffic data
controller 57 which generates the data held permanently
or temporarily in the traffic database 51. The traffic con-
troller 57 may receive defined road speeds from external
sources such as the Automobile Association (AA) or it
may determine such speeds from data that it receives
from external sources such as the Traffic Master System
available in the UK. For example, a pattern of road
speeds observed during daily rush hours may be mod-
elled by the traffic data controller 57 for permanent inclu-
sion in the traffic database 51.

[0020] In this embodiment, the traffic data controller
57 is also operable to predict near-future traffic flows (e.g.
over the next several hours) based on observed traffic
flows or traffic incidents, using predefined rules. Figure
5 illustrates various different speed-time characteristics
which can be stored for each road segment in the traffic
database.

[0021] Inparticular, Figure 5a shows a constant speed-
time characteristic which is stored for road segments for
which the traffic speed does not change. This type of
static speed-time characteristic is the type of character-
istic that conventional navigation systems employ and is
usually defined either by user preferences or by national
speed limits for the road segment.

[0022] Figure 5b is a plot illustrating a time varying
speed-time characteristic which illustrates how the traffic
speed over a road segment may vary with time. The
speed-time characteristic shown in Figure 5b might, for
example, correspond to the speed characteristic for a
road segment over a 24 hour period, with the two dips
60, 62 in the characteristic representing morning and
evening rush hours during which the speed on the road
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segment decreases. In this embodiment, a different
speed-time characteristic for each day of the year is
stored in the traffic database 51 for each road segment
defined in the road network database 49.

[0023] Finally, Figure 5cillustrates atemporary speed-
time characteristic which may be used to model the ex-
pected traffic speed on aroad segment after an observed
change in the steady state road segment speed (which
may occur because of an accident on that road segment).
The shape of the characteristic shown in Figure 5c can
be determined in a number of different ways. For exam-
ple, the decay shape may be modelled by a simple first
order model with some predetermined time constant (e.g.
2 hours). A more sophisticated model may be used in
order to incorporate other knowledge of the incident
(such as a traffic report issued by the police). Further, if
the navigation control centre 11 is controlling the move-
ments of a significant number of users into the affected
area, then it may directly influence the traffic in the vicinity
of the incident. Consequently the traffic data controller
57 can determine an appropriate shape for the speed-
time characteristic for the various road segments based
on this additional knowledge of the planned routes of
other road users. In this embodiment, temporary speed-
time characteristics such as the one shown in Figure 5¢
take precedence over the daily characteristics stored for
each road segment.

[0024] As shown in Figure 4, the output from the route
calculation unit 47 is a segment list which comprises an
ordered sequence of road segment identifications which
define the route to be taken from the specified start lo-
cation to the specified end location. If appropriate, the
route calculation unit 47 will also output the time of arrival
at the specified end location if the user indicates the start
time of the journey or it will output a required start time
to the journey if the user specifies a required arrival time
at the destination. The segment list 59 is then converted
into appropriate driving instructions for the user.

[0025] The main components of the navigation control
centre 11 which generate the driving instructions are
shown in Figure 6. As shown, the system includes a driv-
ing instruction generator 61 which receives the segment
list 59 generated by the route calculation unit 47 together
with any user preferences from the user preference da-
tabase 43 and data from the road network database 49
for the roads defined by the segments in the segment list
59. The driving instruction generator 61 also receives
data from a signage database 63 and from a landmark
database 65. The signage database 63 stores the loca-
tion and content of signposts that are located along the
side of the roads defined in the road network database
49 and the landmark database 65 stores the locations
and characteristics of various landmarks along the roads
defined in the road network database 49.

[0026] In operation, the driving instruction generator
61 receives the segment list 59 from the route calculation
unit 47 together with any user preferences from the user
preference database 43. Using the road segments ids
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contained within the segment list 59, the driving instruc-
tion generator 61 retrieves the appropriate roads and
junctions to be traversed for the calculated route from
the road network database 49. The driving instruction
generator 61 also retrieves appropriate signage data
from the signage database 63 and landmark data from
the landmark database 65 in order to generate a list of
driving instructions which are in a suitable form for output
to the user. In this embodiment, the thus generated driv-
ing instructions are stored in a travel plan database 67
together with the driving instructions for other user’s nav-
igation queries. In this embodiment, the driving instruc-
tions generated by the instruction generator 61 are tex-
tual instructions which can be transmitted to the user’s
mobile telephone as a text message or which can be
converted into speech either by a textto speech converter
or by a human operator. For example, if the user’s query
is to obtain instructions for getting from London Heathrow
Airport to Cambridge, then the determined driving in-
structions may be as follows:

take the Northbound M4;

at junction 4 of the M4 turn off on to the M25 towards
Rickmansworth;

atjunction 27 of the M25 turn off on to the northbound
M11; and

at junction 13 of the M11 turn off on to the A1303
until you arrive at Cambridge.

[0027] In this embodiment, the thus generated driving
instructions are not downloaded all at once to the user.
Instead, the call centre 41 monitors the position of the
user and provides the appropriate driving instructions
one at a time to the user as the user progresses along
the calculated route. As mentioned above, this position
information is provided by the GPS receiver located in
the user’s mobile telephone 3.

[0028] As mentioned above, the navigation control
centre can process navigation queries in respect of future
travel plans and can provide estimated departure times
in order to arrive at the selected destination by a prede-
termined arrival time. However, the road speed data may
be updated after the system has provided the user with
a response to their initial query. Therefore, in this em-
bodiment, the navigation control centre 11 is operable to
store each navigation query and the determined segment
list, driving instructions, departure time and arrival time
in the travel plan database 67 so that each of the travel
plans can be re-evaluated in light of updated road speed
data. In this embodiment, this re-evaluation does not re-
calculate a new route given the new road speed data, it
simply recalculates the arrival time for the previously cal-
culated route using the updated road speed data and the
previously calculated departure time. As a result, the
computation can be performed quickly for multiple navi-
gation queries. If the arrival time has changed consider-
ably, then an appropriate warning can be given to the
user so that they can change their departure time accord-
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ingly.

[0029] The main components of the navigation control
centre 11 which perform this monitoring function are
shown in Figure 7 and the processing steps performed
are shown in Figure 8. As shown in Figure 7, the system
includes a route monitoring unit 71 which receives, in
step s1, the segment list 59 together with user preferenc-
es from the user preferences database 43 and the up-
dated road speed data 55. Using this information, the
route monitoring unit 71 calculates, in step S3, the new
arrival time at the specified destination from the user’s
current position or from the specified start location and
departure time if the user has not yet set off. The new
arrival time calculated by the route monitoring unit 71 is
then output to a comparison unit 73 which compares, in
step S5, the new arrival time with the previously defined
arrival time 75. The comparison result is then output to
adecision unit 77 which compares, in step S7, the change
in the arrival time with a predetermined threshold value
(Th). If the change in the arrival time is less than the
threshold value then the decision unit takes no action
and the processing for this route ends. If, however, the
change in the arrival time is greater than the threshold
value (e.g. the new arrival time is half an hour later or
half an hour earlier than the previously defined arrival
time), then the decision unit 75 determines, in step S9,
whether or not the user has already set off on the route
(making reference to the proposed departure time and
the current time provided by the clock 79). If he has not
set off, and the user has specified either a desired arrival
time or a departure time, then in step S11, the decision
unit 75 informs the user (via the call centre 41) of an
updated departure time (in order to arrive at the destina-
tion atthe required arrival time) or an updated arrival time
(if the user sets off on the journey at the specified depar-
ture time).

[0030] In this embodiment, if the decision unit 75 de-
termines at step S9 that the user has already set off on
route, then it instructs the route calculation unit 47 to re-
calculate the quickest route to the desired destination
from the user’s current position. If in step S13, the route
calculation unit 47 determines that there is a quicker
route, then at step S15, the decision unit 75 informs the
user of the new route and then the processing ends. If,
however, the route calculation unit47 cannot find a quick-
er route, then in step S17, the decision unit 75 informs
the user of the delayed arrival time at the specified des-
tination.

[0031] The above monitoring procedure is repeatedly
performed for each "pending" travel plan until the user
arrives at the specified destination or until the navigation
query has been cancelled by the user or by a system
administrator. In this embodiment, the interval between
each monitoring operation depends on whether or not
the user is currently on route or whether or not the travel
plan is in respect of a future travel arrangement. In par-
ticular, if the travel plan is for a journey to be taken next
week, then the route monitoring procedure is only per-
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formed for that travel plan once every day, until the day
of departure. The route monitoring procedure for this trav-
el plan is then performed once every hour until the user
sets off at which point the route monitoring procedure is
carried out once every minute.

[0032] As those skilled in the art will appreciate, the
system described above offers a number of advantages
over the prior art navigation systems. These advantages
are mainly as a result of the system maintaining time
related models for traffic speeds expected on each road
section in the road database, as opposed to the static
road speeds that are conventionally used. As a result, if
the time of a journey is known when the route is calcu-
lated, the expected traffic conditions for that journey can
be extracted from the traffic database 51 and the quickest
route for such conditions can be calculated more accu-
rately than with the conventional systems. The system
can also keep track of the time of day during the route
calculation, and continue to update the appropriate traffic
conditions for that time of day, which may well change
during the duration of the planned journey. These calcu-
lations then allow the system to be able to calculate more
accurately the answer to the navigation query "If | wish
to arrive at town X at time T, at which time should | start
from town Y?", by performing the route calculation in re-
verse time starting from the destination at the prescribed
arrival time.

[0033] The system can also determine different routes
for a journey during rush hour, or the same journey at
off-peak times, and calculate the journey time appropri-
ately. The system can also accurately plan a journey
which starts before rush hour and finishes after rush hour
- the point on the journey in which the rush hour is en-
countered will be determined and the appropriate route
taken for those conditions.

[0034] Further, as described above, if the system has
advised the driver of the need to start a journey at a cer-
tain time, it can subsequently change this advice on the
basis of new traffic data, to instruct the journey to start
earlier or later as appropriate. Further, since the system
continually monitors each of the calculated routes and
receives position information of each of the users, it can
provide real time navigation by altering the routes (and
hence driving instructions) if a road on a previously cal-
culated route becomes congested or if the user deviates
from the calculated route.

Modifications and Alternative Embodiments

[0035] A description has been given above of a navi-
gation system employing a mobile telephone and a fixed
navigation control centre. Rather than being part of a
mobile telephone, the navigation system may form part
of a hand held personal digital assistant (PDA), web
browser, laptop PC or the like. Although not preferred,
the navigation control system described above may be
provided as an autonomous system within the user’s ve-
hicle. This is not preferred, because of the large amount
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of data that would need to be stored within the vehicle
and the need for constant updating of each user’s data-
bases.

[0036] In the above embodiment, the navigation con-
trol centre received position information for the user from
a GPS receiver built into the user's mobile telephone.
This enabled the system to be able to track the user along
the calculated route and to warn the user if a new route
should be taken or ifthe user deviates from the calculated
route. As those skilled in the art will appreciate, the nav-
igation control centre may obtain the position information
from alternative sources. For example, the user may in-
form the control centre himself of his current location.
Alternatively, the position information may be provided
from the mobile telephone network using, for example,
the Cursor system proposed by Cambridge Positioning
Systems Limited. As afurther alternative, the system may
be arranged to estimate the user’s current location given
the starting time for the journey, the current time and the
road speeds for the roads along which the user should
have travelled. However, this is not preferred since it is
likely to be less accurate.

[0037] In the above embodiment, the driving instruc-
tions that were generated were sent to the user either as
text messages or as voice messages. As an alternative
or in addition, the system may transmit a "thumbnail"
sketch or map of the route to be taken. This may be trans-
mitted either as a bit map or as a series of vectors rep-
resenting the route to be traversed.

[0038] In the above embodiment, the navigation con-
trol centre converted the determined segment list into a
set of user understandable driving instructions which
were then transmitted one by one to the user when ap-
propriate. In an alternative embodiment, the driving in-
structions may be downloaded at once to the mobile tel-
ephone which could then track the user’s progress along
the calculated route and issue the driving instructions as
appropriate. Alternatively still, the calculated segment list
may be transmitted to an on board computer in the user’'s
vehicle for processing and conversion into the driving
instructions. Such an embodiment would be preferred
where the on board computer also includes a database
of map data from which a high resolution image of the
route to be traversed can be displayed to the user on a
display in the vehicle.

[0039] In the above embodiment, an azimuth sensor
was provided in the user’s telephone so that the orienta-
tion of the telephone can be determined and hence ap-
propriate instructions can be given to the user to identify
an initial direction to travel. If the handset is to be made
as simple as possible, then the azimuth sensor may be
omitted. In this case, the user may have to revert to a
more traditional technique of identifying an initial bearing,
such as identifying the intersection of two streets.
[0040] In the above embodiment, a single navigation
control centre was provided. As those skilled in the art
will appreciate, several navigation control centres may
be provided, each operating within a distinct locality of a
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geographic region. For example, several navigation con-
trol centres may be provided in and around large cities
whilst one or two may be provided between the cities in
more rural areas. In such an embodiment, the control
centres would be arranged to communicate with each
other so that as a user enters the geographic area of
another navigation control centre, a "handover" proce-
dure can be performed. In this way, the navigation control
centres form a distributed network of navigation centres.
[0041] In the navigation control system described
above, a road network database and a traffic database
were used to provide information for route calculation.
Asthose skilled inthe artwill appreciate, these databases
may be provided by third party systems, with the naviga-
tion control system only operating to use the data from
those databases.

[0042] In the embodiment described above, the navi-
gation centre receives position information of each user.
The navigation control centre can then track the changing
positions and determine the speed of each user over the
road segments. It can then use this actual speed data to
update the road speed data that is used during the route
calculations. Further, if the user’s mobile telephone em-
ploys a GPS type receiver (which provides speed over
the ground information), then the mobile telephone can
inform the navigation control centre of the user’s speed.
In this case, the navigation control centre does not need
to track the user’s position to determine the speed al-
though it would need the position information to know to
which road segment the recorded speed applied.
[0043] In the above embodiment, the monitoring sys-
tem repeatedly recalculated the expected arrival time at
the specified destination given the proposed departure
time and the road speed data. The purpose of this mon-
itoring was to determine whether or not any changes to
the road speed data would affect any user’s travel plans.
As those skilled in the art will appreciate, this can also
be achieved by fixing the arrival time and navigating
through the proposed route in reverse time in order to
determine the new departure time. The new departure
time can then be directly compared with the original de-
parture time and the user warned accordingly if it has
changed significantly.

[0044] In the above embodiment, the system continu-
ously monitored the expected arrival time of the user at
the specified destination and if it changed by more than
a predetermined amount, then it gave the user an updat-
ed departure time. The threshold value used in determin-
ing whether or not to warn the user may be set by a
system administrator or it may be different for each user
and may be defined in the user preferences. A different
threshold value may also be used for different travel plans
for the same user if desired.

[0045] In the above embodiment, the user input the
navigation query from the users mobile telephone. As an
alternative users can input their navigation query and re-
ceive the navigation instructions through, for example,
an Internet connection to the navigation control centre.
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In this case, when the user is planning the route, the user
may use a fixed landline connection to the Internet. How-
ever, during the route, the user will need to use a mobile
communication link between the user and the navigation
control centre.

[0046] Inthe above embodiment, the route calculation
unit calculated the best route from the specified start lo-
cation to the specified end location. In an alternative em-
bodiment, the route calculation unit may calculate the
best route together with one or more alternative routes
that the user may take. The system need not inform the
user of these alternative routes but may simply store them
for use if part of the best route becomes congested. Fur-
ther, even if the best route doesn'’t deteriorate, one of the
alternative routes might improve sufficiently for it to be
worth mentioning. For example, one of the alternative
routes might have had a blockage when the original route
was being calculated which subsequently cleared and
which may offer the user a significant reduction in the
journey time. In this case, the system could output to the
user the proposed new route together with the appropri-
ate departure and arrival times.

[0047] Intheabove embodiment, anumber of process-
ing units have been described for use in the navigation
control centre. As those skilled in the art will appreciate,
these processing units may be dedicated hardware cir-
cuits or they may be computer software modules run on
a conventional programmable processor. A computer
program or programs used to configure such a program-
mable processor to carry out the processing discussed
above may be in the form of source code, object code,
a code intermediate source and object code such as a
partially compiled form, or in any other form. Such com-
puter programs may be stored in a memory at the time
of manufacture of the device or it may be loaded into
memory by either downloading the program file from, for
example, the Internet or from a storage medium such as
a CD ROM or the like.

Claims
1. A navigation guidance system comprising:

means (49) for storing data defining a road net-
work within a geographical area;

means (51) for storing data defining speed-time
characteristics for roads of the road network,
which speed-time characteristics define traffic
speeds along the roads in the network at differ-
ent times;

means (41) for receiving data from a user defin-
ing a travel plan including a source location, a
destination location and a proposed travel time;
and

route determining means (47) comprising:

(i) means (47) for determining traffic speeds
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for the roads of the road network at the pro-
posed travel time using said data defining
said speed-time characteristics; and

(ii) means (47) for calculating a quickest
route from the source location to the desti-
nation location defined in the travel plan at
the proposed travel time using the data de-
fining the road network and the determined
traffic speeds for the roads of the road net-
work.

A system according to claim 1, wherein said pro-
posed time of travel specifies a desired arrival time
atthe destination and wherein said route determining
means (47) is operable to calculate the required de-
parture time from the source location in order to ar-
rive at the destination at the desired arrival time.

A system according to claim 2, further comprising
means (57) for updating the data defining the speed
time characteristics for the roads of the road network.

A system according to claim 3, further comprising
means (71) for monitoring the calculated route using
the updated road speed data in order to determine
whether or not a new departure time from the source
location is required in order to arrive at the destina-
tion at the desired arrival time.

A system according to claim 4, wherein said moni-
toring means (71) is operable to calculate the ex-
pected arrival time of the user at the destination
based on the original departure time, the calculated
route and the updated road speed data and is oper-
able to recalculate a new departure time if said ex-
pected arrival time is a predetermined amount before
or after the desired arrival time.

A system according to claim 4, wherein said moni-
toring means (71) is operable to recalculate the de-
parture time in reverse time starting from the desti-
nation at the required arrival time using the calculat-
ed route and the updated road speed data and is
operable to advise the user of the new departure
time if the new departure time has changed by a
predetermined amount from the originally calculated
departure time.

A system according to any of claims 4 to 6, wherein
said monitoring means (71) is operable to perform
said determination at predetermined time intervals,
until the user arrives at the destination location.

A system according to claim 7, wherein said moni-
toring means (71) is arranged so that said predeter-
mined time intervals vary depending on a time dif-
ference between a current time and the calculated
departure time.
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A system according to any of claims 4 to 8, wherein
if said monitoring means (71) determines that a new
departure time is required after the user has set off
from the source location, then said monitoring means
(71) is operable to cause said route determining
means (47) to try to find a quicker route to the des-
tination.

A system according to claim 1, wherein said pro-
posed time of travel is defined as a specified depar-
ture time and wherein said route determining means
(47) is operable to track time from the indicated de-
parture time and to use road speed values for each
road along the calculated route corresponding to the
time at which the user is expected to travel on the
road as calculated from the specified departure time.

A system according to any preceding claim, further
comprising means (41) for outputting the calculated
route and/or the determined departure time to the
user.

A system according to any preceding claim, wherein
said data defining said road network comprises data
defining the location of nodes corresponding to road
junctions and data defining links connecting the
nodes representing road segments between the
road junctions.

A system according to claim 12, wherein at least one
speed-time characteristic is stored for each road
segment.

A system according to claim 12 or 13, wherein each
road segment is stored with a segment identification
number and wherein said calculating means (47) is
operable to output a list of road segment identifica-
tion numbers corresponding to the route to be tra-
versed from the source location to the destination
location.

A system according to claim 14, further comprising
means (61) for converting said sequence of road
segment identification numbers into a sequence of
drivinginstructions defining the road names and road
intersection points to be traversed along the calcu-
lated route.

A system according to claim 15, further comprising
means (41, 15, 16, 19) for outputting said driving
instructions to the user as a set of spoken or text
instructions.

A system according to claim 16, wherein said receiv-
ing means (41) is operable to receive said travel plan
from the user via a telephone connection and where-
in said calculated route is output to the user through
said telephone connection.
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A system according to any preceding claim, wherein
a different speed-time characteristic for each road
ofthe road network is stored for each day of the week.

A system according to any preceding claim, wherein
a different speed-time characteristic for each road
of the road network is stored for each day of the year.

A system according to any preceding claim, further
comprising means for generating map data for the
calculated route and means for outputting the map
data to the user.

A system according to claim 20, wherein said map
data comprises graphic map data illustrating the
route to be taken and wherein said output means
(19) comprises a graphical display.

A system according to any preceding claim, wherein
said receiving means (41) is operable to receive data
from a plurality of different users defining travel plans
for each user and wherein said route determining
means (47) is operable to determine a route for each
user based on the time of travel of each user.

A system according to claim 1, wherein said route
determining means (47) is operable to keep track of
the time of day during the route calculation and is
operable to update the appropriate traffic speeds for
the roads for the time of day as they change during
the travel plan.

A system according to claim 23, wherein said pro-
posed travel time defines a desired time of arrival at
the destination location and wherein said route de-
termining means (47) is operable to perform the
route calculation in reverse time starting from the
destination at the desired arrival time.

A navigation guidance method comprising the steps
of:

storing data defining a road network within a ge-
ographical area;

storing data defining speed-time characteristics
for roads of the road network, which speed-time
characteristics define traffic speeds along the
roads in the network at different times;
receiving data from a user defining a travel plan
including a source location, a destination loca-
tion and a proposed travel time; and
determining a route comprising the steps of:

(i) determining traffic speeds for the roads
of the road network at the proposed travel
time using said data defining said speed-
time characteristics; and

(i) calculating a quickest route from the
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source location to the destination location
defined in the travel plan at the proposed
travel time using the data defining the road
network and the determined traffic speeds
for the roads of the road network.

A method according to claim 25, wherein said pro-
posed time of travel specifies a desired arrival time
atthe destination and wherein said route determining
step calculates the required departure time from the
source location in order to arrive at the destination
at the desired arrival time.

A method according to claim 26, further comprising
the step of updating the data defining the speed time
characteristics for the roads of the road network.

A method according to claim 27, further comprising
the step of monitoring the calculated route using the
updated road speed data in order to determine
whether or not a new departure time from the source
location is required in order to arrive at the destina-
tion at the desired arrival time.

A method according to claim 28, wherein said mon-
itoring step calculates the expected arrival time of
the user at the destination based on the original de-
parture time, the calculated route and the updated
road speed data and recalculates a new departure
time if said expected arrival time is a predetermined
amount before or after the desired arrival time.

A method according to claim 28, wherein said mon-
itoring step recalculates the departure time in re-
verse time starting from the destination at the re-
quired arrival time using the calculated route and the
updated road speed data and advises the user of
the new departure time if the new departure time has
changed by a predetermined amount from the orig-
inally calculated departure time.

A method according to any of claims 28 to 30, where-
in said monitoring step perform said determination
at predetermined time intervals, until the user arrives
at the destination location.

A method according to claim 31, wherein said mon-
itoring step is such that said predetermined time in-
tervals vary depending on a time difference between
a current time and the calculated departure time.

A method according to any of claims 28 to 32, where-
in if said monitoring step determines that a new de-
parture time is required after the user has set off from
the source location, then said monitoring step caus-
es said route determining step to try to find a quicker
route to the destination.
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A method according to claim 25, wherein said pro-
posed time of travel is defined as a specified depar-
ture time and wherein said route determining step
tracks time from the indicated departure time and
uses road speed values for each road along the cal-
culated route corresponding to the time at which the
user is expected to travel on the road as calculated
from the specified departure time.

A method according to any of claims 25 to 34, further
comprising the step of outputting the calculated route
and/or the determined departure time to the user.

A method according to any of claims 25 to 35, where-
in said data defining said road network comprises
data defining the location of nodes corresponding to
road junctions and data defining links connecting the
nodes representing road segments between the
road junctions.

A method according to claim 36, wherein atleastone
speed-time characteristic is stored for each road
segment.

A method according to claim 36 or 37, wherein each
road segment is stored with a segment identification
number and wherein said calculating step outputs a
list of road segment identification numbers corre-
sponding to the route to be traversed from the source
location to the destination location.

A method according to claim 38, further comprising
the step of converting said sequence of road seg-
ment identification numbers into a sequence of driv-
ing instructions defining road names and road inter-
section points to be traversed along the calculated
route.

A method according to claim 39, further comprising
the step of outputting said driving instructions to the
user as a set of spoken or text instructions.

A method according to claim 40, wherein said re-
ceiving step receives said travel plan from the user
via a telephone connection and wherein said calcu-
lated route is output to the user through said tele-
phone connection.

A method according to any of claims 25to 41, where-
in a different speed-time characteristic for each road
ofthe road network is stored for each day of the week.

A method according to any of claims 25 to 42, where-
in a different speed-time characteristic for each road
of the road network is stored for each day of the year.

A method according to any of claims 25 to 43, further
comprising the step of generating map data for the
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calculated route and the step of outputting the map
data to the user.

A method according to claim 44, wherein said map
data comprises graphic map data illustrating the
route to be taken and wherein said outputting step
outputs the map data to a graphical display.

A method according to any of claims 25 to 45, where-
in said receiving step receives data from a plurality
of different users defining travel plans for each user
and wherein said route determining step determines
a route for each user based on the time of travel of
each user.

A method according to claim 25, wherein said route
determining step keeps track of the time of day during
the route calculation and updates the appropriate
traffic speeds for the roads for the time of day as they
change during the travel plan.

A method according to claim 47, wherein the pro-
posed travel time defines a desired time of arrival at
the destination location and wherein said route de-
termining step performs the route calculation in re-
verse time starting from the destination at the desired
arrival time.

A computer readable medium storing computer im-
plementable instructions for controlling a processor
to implement the method according to any of claims
25to0 48.

Computer implementable instructions product for
controlling a processor to implement the method ac-
cording to any of claims 25 to 48 when said instruc-
tions product is run on said processor.

Patentanspriiche

1.

Navigationsfuihrungssystem, mit:

einer Einrichtung (49) zur Speicherung von Da-
ten zur Bestimmung eines Straflennetzwerks in-
nerhalb eines geografischen Bereichs,

einer Einrichtung (51) zur Speicherung von Da-
ten zur Bestimmung einer Geschwindigkeits-
Zeit-Kennlinie fir Stralen auf dem Straflennetz-
werk, wobei die Geschwindigkeits-Zeit-Kennli-
nie Verkehrsgeschwindigkeiten entlang der
Strale in dem Netzwerk zu verschiedenen Zei-
ten definiert,

einer Einrichtung (41) zum Empfangen von Da-
ten von einem Benutzer zur Bestimmung eines
Fahrplans einschlieRlich eines Ursprungsorts,
eines Bestimmungsorts und einer vorgeschla-
genen Fahrzeit, und
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einer Routenbestimmungseinrichtung (47), die
umfasst:

(i) eine Einrichtung (47) zur Bestimmung
von Verkehrsgeschwindigkeiten fiir die
StralRen auf dem Strallennetzwerk bei der
vorgeschlagenen Fahrzeit unter Verwen-
dung der Daten zur Bestimmung der Ge-
schwindigkeits-Zeit-Kennlinie, und

(i) einer Einrichtung (47) zur Berechnung
einer schnellsten Route von dem Ur-
sprungsort zu dem Bestimmungsort, der in
dem Fahrplan bei der vorgeschlagenen
Fahrzeit definiert ist, unter Verwendung der
Daten zur Bestimmung des Strallennetz-
werks und der vorbestimmten Verkehrsge-
schwindigkeiten fur die Straen des Stra-
Rennetzwerks.

System nach Anspruch 1, wobei die vorgeschlagene
Zeit fur das Fahren eine gewiinschte Ankunftszeit
bei dem Bestimmungsort bestimmt, und wobei die
Routenbestimmungseinrichtung (47) betreibbar ist
zur Bestimmung der erforderlichen Abfahrtszeit von
dem Ursprungsort, um bei dem Bestimmungsort zu
der bestimmten Ankunftszeit anzukommen.

System nach Anspruch 2, ferner mit einer Einrich-
tung (57) zum Erneuern der Daten zur Bestimmung
der Geschwindigkeits-Zeit-Kennlinie fir die Stralken
auf dem Stralennetzwerk.

System nach Anspruch 3, ferner mit einer Einrich-
tung (71) zum Uberwachen der berechneten Route
unter Verwendung der erneuerten Strallenge-
schwindigkeitsdaten zur Bestimmung, ob eine neue
Abfahrtszeit von dem Ursprungsort erforderlich ist
oder nicht, um bei dem Bestimmungsort zu der ge-
wiinschten Ankunftszeit anzukommen.

System nach Anspruch 4, wobei die Uberwachungs-
einrichtung (71) betreibbar ist zur Berechnung der
erwarteten Ankunftszeit des Benutzers bei dem Be-
stimmungsort auf der Basis der urspriinglichen Ab-
fahrtszeit, der berechneten Route und der erneuer-
ten Straengeschwindigkeitsdaten, und betreibbar
ist zur erneuten Berechnung einer neuen Abfahrts-
zeit, falls die erwartete Ankunftszeit um einen vor-
bestimmten Betrag vor oder nach der gewlinschten
Ankunftszeit liegt.

System nach Anspruch 4, wobei die Uberwachungs-
einrichtung (71) betreibbar ist zum erneuten Berech-
nen der Abfahrtszeit gemal der umgekehrten Zeit,
beginnend von dem Bestimmungsort bei der gefor-
derten Ankunftszeit unter Verwendung der berech-
neten Route und der erneuerten StralRengeschwin-
digkeitsdaten, und betreibbar ist zum Anweisen des
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Benutzers Uber die neue Abfahrtszeit, falls die neue
Abfahrtszeit um einen vorbestimmten Betrag gegen-
Uber der urspriinglich berechneten Abfahrtszeit ge-
andert wurde.

System nach einem der Anspriiche 4 bis 6, wobei
die Uberwachungseinrichtung (71) betreibbar ist zur
Durchflihrung der Bestimmung zu vorbestimmten
Zeitintervallen, bis der Benutzer bei dem Bestim-
mungsort ankommt.

System nach Anspruch 7, wobei die Uberwachungs-
einrichtung (71) in der Weise vorgesehen ist, dass
die vorbestimmten Zeitintervalle in Abhangigkeit von
einer Zeitdifferenz zwischen einer gegenwartigen
Zeit und der berechneten Abfahrtszeit veranderlich
sind.

System nach einem der Anspriiche 4 bis 8, wobei in
dem Fall, dass die Uberwachungseinrichtung (71)
bestimmt, dass eine neue Abfahrtszeit erforderlich
ist, nachdem der Benutzer den Ursprungsort verlas-
sen hat, die Uberwachungseinrichtung (71) sodann
betreibbar ist zum Bewirken, dass die Routenbe-
stimmungseinrichtung (47) versucht, eine schnelle-
re Route zu dem Bestimmungsort zu finden.

System nach Anspruch 1, wobei die vorgeschlagene
Fahrzeit bestimmt ist als eine spezifische Abfahrts-
zeit, und wobei die Routenbestimmungseinrichtung
(47) betreibbar ist, die Zeit von der angegebenen
Abfahrtszeit zu verfolgen und StraRengeschwindig-
keitswerte flr jede Stralle entlang der berechneten
Route entsprechend der Zeit, zu der erwartet wird,
dass der Benutzer auf der StraRe fahrt, gemaR der
Berechnung der spezifischen Abfahrtszeit zu ver-
wenden.

System nach einem der vorhergehenden Ansprii-
che, ferner mit einer Einrichtung (41) zur Ausgabe
der berechneten Route und/oder der bestimmten
Abfahrtszeit an den Benutzer.

System nach einem der vorhergehenden Ansprii-
che, wobei die Daten zur Bestimmung des StralRen-
netzwerks Daten zur Bestimmung des Orts von Kno-
ten entsprechend StralRenkreuzungen, und Daten
zur Bestimmung von Verbindungen zur Verbindung
der Knoten, die Straflensegmente zwischen den
StralRenkreuzungen darstellen, aufweist.

System nach Anspruch 12, wobei zumindest eine
Geschwindigkeits-Zeit-Kennlinie fur jedes Stralen-
segment gespeichert ist.

System nach Anspruch 12 oder 13, wobei jedes Stra-
Rensegment mit einer Segmentidentifikationsnum-
mer gespeichert ist und wobei die Berechnungsein-
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richtung (47) betreibbar ist zur Ausgabe einer Liste
von StralRensegmentidentifikationsnummern ent-
sprechend der Route, die von dem Ursprungsort zu
dem Bestimmungsort zu durchqueren ist.

System nach Anspruch 14, ferner mit einer Einrich-
tung (61) zum Umwandeln der Sequenz der
StralRensegmentidentifikationsnummern in eine Se-
quenz von Fahranweisungen zur Bestimmung der
StraRennamen und der Stralenkreuzungspunkte,
die entlang der berechneten Route zu durchqueren
sind.

System nach Anspruch 15, ferner mit einer Einrich-
tung (41, 15, 16, 19) zur Ausgabe der Fahranwei-
sungen an den Benutzer als ein Satz gesprochener
Anweisungen oder Textanweisungen.

System nach Anspruch 16, wobei die Empfangsein-
richtung (41) betreibbar ist zum Empfangen des
Fahrplans von dem Benutzer mittels einer Telekom-
munikationsverbindung, und wobei die berechnete
Route an den Benutzer ber die Telekommunikati-
onsverbindung ausgegeben wird.

System nach einem der vorhergehenden Anspri-
che, wobei eine unterschiedliche Geschwindigkeits-
Zeit-Kennlinie fir jede StralRe des StralRennetzwerks
fur jeden Tag der Woche gespeichert ist.

System nach einem der vorhergehenden Anspri-
che, wobei eine unterschiedliche Geschwindigkeits-
Zeit-Kennlinie fir jede Stralle des Stralennetzwerks
fur jeden Tag des Jahres gespeichert ist.

System nach einem der vorhergehenden Anspri-
che, ferner mit einer Einrichtung zur Erzeugung von
Kartendaten fiir die berechnete Route, und eine Ein-
richtung zur Ausgabe der Kartendaten an den Be-
nutzer.

System nach Anspruch 20, wobei die Kartendaten
grafische Kartendaten zur Veranschaulichung der
zu benutzenden Route umfassen, und wobei die
Ausgabeeinrichtung (19) eine grafische Anzeigeein-
richtung umfasst.

System nach einem der vorhergehenden Anspri-
che, wobei die Empfangseinrichtung (41) betreibbar
ist zum Empfangen von Daten einer Vielzahl von un-
terschiedlichen Benutzern, die Fahrpléane fir jeden
Benutzer definieren, und wobei die Routenbestim-
mungseinrichtung (47) betreibbar ist zur Bestim-
mung einer Route flr jeden Benutzer auf der Basis
der Fahrzeit jedes Benutzers.

System nach Anspruch 1, wobei die Routenbestim-
mungseinrichtung (47) betreibbar ist zum Aufrecht-
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erhalten des Verfolgens der Zeit des Tages wahrend
der Routenberechnung, und betreibbar ist zum Er-
neuern der angemessenen Verkehrsgeschwindig-
keiten flr die StralRen fur die Zeit des Tages, da sich
diese wahrend des Fahrplans andern.

System nach Anspruch 23, wobei die vorgeschlage-
ne Fahrzeit eine gewlinschte Ankunftszeit bei dem
Bestimmungsort definiert, und wobei die Routenbe-
stimmungseinrichtung (47) betreibbar ist zur Durch-
fuhrung der Routenberechnung entsprechend der
umgekehrten Zeit, beginnend bei dem Bestim-
mungsort bei der gewlinschten Ankunftszeit.

Navigationsflihrungsverfahren, mit den Schritten:

Speichern von Daten zur Bestimmung eines
StralRennetzwerks innerhalb eines geografi-
schen Bereichs,

Speichern von Daten zur Definition von Ge-
schwindigkeits-Zeit-Kennlinien fur Stralen des
StralRennetzwerks, wobei die Geschwindig-
keits-Zeit-Kennlinien Verkehrsgeschwindigkei-
ten entlang der StralRenin dem Netzwerk zu ver-
schiedenen Zeiten definieren,

Empfangen von Daten von einem Benutzer, der
einen Fahrplan einschlieBlich eines Ursprungs-
orts, eines Bestimmungsorts und einer vorge-
schlagenen Fahrzeit definiert, und

Bestimmen einer Route, mit den Schritten:

(i) Bestimmen der Verkehrsgeschwindig-
keiten fur die StralRe des StralBennetzwerks
bei der vorgeschlagenen Fahrzeit unter
Verwendung der Daten zur Bestimmung
der Geschwindigkeits-Zeit-Kennlinien, und
(ii) Berechnen der schnellsten Route von
dem Ursprungsort zu dem Bestimmungsort
geman der Definition in dem Fahrplan bei
der vorgeschlagenen Fahrzeit unter Ver-
wendung der Daten zur Bestimmung des
Datennetzwerks und der bestimmten Ver-
kehrsgeschwindigkeiten der Straf’en des
StralRennetzwerks.

Verfahren nach Anspruch 25, wobei die vorgeschla-
gene Fahrzeit eine gewlinschte Fahrzeit bei dem Be-
stimmungsort bezeichnet und wobei der Routenbe-
stimmungsschritt die erforderliche Abfahrtszeit von
dem Ursprungsort berechnet, um bei dem Bestim-
mungsort zu der gewinschten Ankunftszeit anzu-
kommen.

Verfahren nach Anspruch 26, ferner mit dem Schritt
des Erneuerns der Daten zur Bestimmung der Ge-
schwindigkeits-Zeit-Kennlinien fiir die Strallen des
StralRennetzwerks.
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Verfahren nach Anspruch 27, ferner mit dem Schritt
des Uberwachens der berechneten Route unter Ver-
wendung der erneuerten StraRengeschwindigkeits-
daten, zur Bestimmung, ob eine neue Abfahrtszeit
von dem Ursprungsort erforderlich ist, um bei dem
Bestimmungsort zu der gewtinschten Ankunftszeit
anzukommen.

Verfahren nach Anspruch 28, wobei der Uberwa-
chungsschritt die erwartete Ankunftszeit des Benut-
zers bei dem Bestimmungsort auf der Basis der ur-
sprunglichen Abfahrtszeit, der berechneten Route
und der erneuerten Straflengeschwindigkeitsdaten
berechnet und erneut eine neue Abfahrtszeit be-
rechnet, falls die erwartete Ankunftszeit um einen
vorbestimmten Betrag vor oder nach der gewiinsch-
ten Ankunftszeit liegt.

Verfahren nach Anspruch 28, wobei der Uberwa-
chungsschritt erneut die Abfahrtszeit mit umgekehr-
ter Zeit, beginnend von dem Bestimmungsort bei der
erforderlichen Ankunftszeit, unter Berechnung der
berechneten Route und der erneuerten StralRenge-
schwindigkeitsdaten berechnet, und den Benutzer
beziglich der neuen Abfahrtszeit anweist, falls die
neue Abfahrtszeit um einen vorbestimmten Betrag
gegenuber der urspriinglich berechneten Abfahrts-
zeit geandert ist.

Verfahren nach einem der Anspriiche 28 bis 30, wo-
bei der Uberwachungsschritt die Bestimmung zu
vorbestimmten Zeitintervallen durchfiinhrt, bis der Be-
nutzer bei dem Bestimmungsort ankommt.

Verfahren nach Anspruch 31, wobei der Uberwa-
chungsschritt derart ausgestaltet ist, dass die vor-
bestimmten Zeitintervalle in Abhangigkeit von einer
Zeitdifferenz zwischen einer gegenwartigen Zeit und
der berechneten Abfahrtszeit veranderlich sind.

Verfahren nach einem der Anspriiche 28 bis 32, wo-
bei in dem Fall, dass der Uberwachungsschritt be-
stimmt, dass eine neue Abfahrtszeit erforderlich ist,
nachdem der Benutzer den Ursprungsort verlassen
hat, sodann der Uberwachungsschritt bewirkt, dass
der Routenbestimmungsschritt versucht, eine
schnellere Route zu dem Bestimmungsort zu finden.

Verfahren nach Anspruch 25, wobei die vorgeschla-
gene Fahrzeit definiert ist als eine spezifische Ab-
fahrtszeit und wobei der Routenbestimmungsschritt
die Zeit von der angezeigten Abfahrtszeit verfolgt
und Stralengeschwindigkeitswerte fiir jede Stralle
entlang der berechneten Route entsprechend der
Zeit benutzt, bei der bezlglich des Benutzers ange-
nommen wird, dass er auf der Straf3e fahrt, geman
der Berechnung der spezifischen Abfahrtszeit.
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Verfahren nach einem der Anspriiche 25 bis 34, fer-
ner mit dem Schritt des Ausgebens der berechneten
Route und/oder der bestimmten Abfahrtszeit an den
Benutzer.

Verfahren nach einem der Anspriiche 25 bis 35, wo-
bei die Daten zur Bestimmung des Straflennetz-
werks Daten umfassen zur Bestimmung des Orts
von Knoten entsprechend Straltenkreuzungen, so-
wie Daten zur Bestimmung von Verbindungen zur
Verbindung der Knoten, die Strallensegmente zwi-
schen den Straflenkreuzungen bezeichnen.

Verfahren nach Anspruch 36, wobei zumindest eine
Geschwindigkeits-Zeit-Kennlinie fir jedes Straen-
segment gespeichert ist.

Verfahren nach Anspruch 36 oder 37, wobei jedes
Strallensegment mit einer Segmentidentifikations-
nummer gespeichert ist, und wobei der Berech-
nungsschritt eine Liste der StraRensegmentidentifi-
kationsnummern entsprechend der zu Giberqueren-
den Route von dem Ursprungsort zu dem Bestim-
mungsort ausgibt.

Verfahren nach Anspruch 38, ferner mit dem Schritt
des Umwandelns der Sequenz der Strallensegmen-
tidentifikationsnummern in eine Sequenz von Fahr-
anweisungen zur Bestimmung von Strallennamen
und StralRenkreuzungspunkte, die entlang der be-
rechneten Route zu durchqueren sind.

Verfahren nach Anspruch 39, ferner mit dem Schritt
des Ausgebens der Fahranweisungen an den Be-
nutzer als ein Satz von gesprochenen Anweisungen
oder Textanweisungen.

Verfahren nach Anspruch 40, wobei der Empfangs-
schritt den Fahrplan von dem Benutzer mittels einer
Telekommunikationsverbindung empfangt, und wo-
bei die berechnete Route an den Benutzer mittels
der Telekommunikationsverbindung ausgegeben
wird.

Verfahren nach einem der Anspriiche 25 bis 41, wo-
bei eine unterschiedliche Zeit-Geschwindigkeits-
Kennlinie fur jede Stral3e des StralRennetzwerks flr
jeden Tag der Woche gespeichert ist.

Verfahren nach einem der Anspriiche 25 bis 42, wo-
bei eine unterschiedliche Geschwindigkeits-Zeit-
Kennlinie fur jede Strale des StralRennetzwerks flr
jeden Tag des Jahres gespeichert ist.

Verfahren nach einem der Anspriiche 25 bis 43, fer-
ner mit dem Schritt des Erzeugens von Kartendaten
flr die berechnete Route, und dem Schritt des Aus-
gebens der Kartendaten an den Benutzer.

10

15

20

25

30

35

40

45

50

55

14

EP 1 285 234 B1

45.

46.

47.

48.

49.

50.

26

Verfahren nach Anspruch 44, wobei die Kartendaten
grafische Kartendaten umfassen zur Veranschauli-
chung der zu benutzenden Route, und wobei der
Ausgabeschritt die Kartendaten an eine grafische
Anzeigeeinrichtung ausgibt.

Verfahren nach einem der Anspriiche 25 bis 45, wo-
bei der Empfangsschritt Daten von einer Vielzahl von
unterschiedlichen Benutzern empfangt, die Fahrpla-
ne flirjeden Benutzer definieren, und wobei der Rou-
tenbestimmungsschritt eine Route fiir jeden Benut-
zer auf der Basis der Fahrzeit jedes Benutzers be-
stimmt.

Verfahren nach Anspruch 25, wobei der Routenbe-
stimmungsschritt die Verfolgung der Zeit des Tages
wahrend der Routenberechnung aufrechterhalt und
die angemessene Verkehrsgeschwindigkeiten fiir
die Strafden fir die Zeit des Tages erneuert, da sich
diese wahrend des Fahrplans andern.

Verfahren nach Anspruch 47, wobei die vorgeschla-
gene Fahrzeit eine gewlinschte Ankunftszeit bei
dem Bestimmungsort definiert, und wobei der Rou-
tenbestimmungsschritt eine Routenberechnung mit
umgekehrter Zeit, beginnend bei dem Bestim-
mungsort zu der gewiinschten Ankunftszeit, durch-
fuhrt.

Computerlesbares Medium zur Speicherung von
Computer-implementierbaren  Anweisungen zur
Steuerung eines Prozessors zum Implementieren
des Verfahrens gemaf einem der Patentanspriiche
25 bis 48.

Produkt mit computerimplementierbaren Anweisun-
gen zur Steuerung eines Prozessors zum Implemen-
tieren des Verfahrens gemaR einem der Anspriiche
25 bis 48, wenn das Anweisungsprodukt in dem Pro-
zessor ablauft.

Revendications

1.

Systéme de guidage de navigation comportant :

un moyen (49) destiné a stocker des données
définissant un réseau routier dans une zone
géographique ;

un moyen (51) destiné a stocker des données
définissant des caractéristiques vitesse-heure
pour des routes du réseau routier, lesquelles ca-
ractéristiques vitesse-heure définissent des vi-
tesses de circulation sur les routes dans le ré-
seau a des heures différentes ;

un moyen (41) destiné a recevoir des données
depuis un utilisateur définissant un plan de voya-
ge comprenant un lieu de départ, un lieu de des-
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tination et une heure de voyage proposée ; et
un moyen (47) de détermination d'itinéraire
comportant :

(i) un moyen (47) destiné a déterminer des
vitesses de circulation pour les routes du
réseau routier a I'heure de voyage propo-
sée en utilisant lesdites données définis-
sant lesdites caractéristiques vitesse-
heure ; et

(i) un moyen (47) destiné a calculer l'itiné-
raire le plus rapide du lieu de départ au lieu
de destination défini dans le plan de voyage
a I'neure de voyage proposée en utilisant
les données définissant le réseau routier et
les vitesses de circulation déterminées pour
les routes du réseau routier.

Systéme selon la revendication 1, dans lequel ladite
heure de voyage proposée spécifie une heure d’ar-
rivée souhaitée a la destination, et dans lequel ledit
moyen (47) de détermination d’itinéraire peut fonc-
tionner de fagon a calculer le temps de départ né-
cessaire depuis le lieu de départ pour arriver a la
destination a I'heure d’arrivée souhaitée.

Systéme selon la revendication 2, comportant en
outre un moyen (57) destiné a mettre a jour les don-
nées définissant les caractéristiques vitesse-heure
pour les routes du réseau routier.

Systéme selon la revendication 3, comportant en
outre un moyen (71) destiné a surveiller l'itinéraire
calculé en utilisant les données mises a jour de vi-
tesse sur les routes pour déterminer si une nouvelle
heure de départ depuis le lieu de départ est néces-
saire ou non pour arriver a la destination a I'heure
d’arrivée souhaitée.

Systéme selon la revendication 4, dans lequel ledit
moyen de surveillance (71) peut fonctionner de fa-
con a calculer I'heure prévue d’arrivée a destination
de l'utilisateur sur la base de I'heure de départ d’ori-
gine, de litinéraire calculé et des données mises a
jour de vitesse sur les routes, et peut fonctionner de
fagon a recalculer une nouvelle heure de départ si
ladite heure d’arrivée prévue précéde ou suit I'heure
d’arrivée souhaitée d’'une grandeur prédéterminée.

Systéme selon la revendication 4, dans lequel ledit
moyen de surveillance (71) peut fonctionner de fa-
con a recalculer 'heure de départ en remontant le
temps en partant de la destination a I'heure d’arrivée
demandée en utilisant I'itinéraire calculé et les don-
nées mises a jour de vitesse sur les routes, et peut
fonctionner de fagon a aviser l'utilisateur de la nou-
velle heure de départ si la nouvelle heure de départ
a changé d’'une grandeur prédéterminée par rapport
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a I'heure de départ calculée a I'origine.

Systéme selon I'une quelconque des revendications
4 a 6, dans lequel ledit moyen de surveillance (71)
peut fonctionner de facon a effectuer ladite détermi-
nation a des intervalles de temps prédéterminés, jus-
qu’a ce que l'utilisateur arrive au lieu de destination.

Systéeme selon la revendication 7, dans lequel ledit
moyen de surveillance (71) est agencé de maniére
que lesdits intervalles de temps prédéterminés va-
rient suivant une différence de temps entre I'heure
courante et I'heure de départ calculée.

Systéme selon I'une quelconque des revendications
4 a8, dans lequel, siledit moyen de surveillance (71)
détermine qu’une nouvelle heure de départ est né-
cessaire aprés que l'utilisateur a quitté le lieu de dé-
part, leditmoyen de surveillance (71) peut alors fonc-
tionner pour amener ledit moyen (47) de détermina-
tion d’itinéraire a essayer de trouver un itinéraire plus
rapide menant a la destination.

Systéme selon la revendication 1, dans lequel ladite
heure de voyage proposée est définie comme étant
une heure de départ spécifiée et dans lequel ledit
moyen (47) de détermination d'’itinéraire peut fonc-
tionner de fagon a compter le temps a partir de I'heu-
re de départ indiquée et a utiliser des valeurs de
vitesse sur les routes, pour chaque route le long de
litinéraire calculé correspondant a I’heure a laquelle
l'utilisateur a prévu de voyager sur la route, telles
que calculées a partir de I'heure de départ spécifiée.

Systéme selon I'une quelconque des revendications
précédentes, comportant en outre un moyen (41)
destiné a délivrer en sortie a I'utilisateur l'itinéraire
calculé et/ou I'heure de départ déterminée.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel lesdites données définis-
sant ledit réseau routier comprennent des données
définissant le lieu de carrefours correspondant a des
jonctions de routes, et des données définissant des
liaisons reliant les carrefours représentant les seg-
ments de route entre les jonctions de routes.

Systéme selon la revendication 12, dans lequel au
moins une caractéristique vitesse-heure est stockée
pour chaque segment de route.

Systéme selon la revendication 12 ou 13, dans le-
quel chaque segment de route est stocké avec un
numéro d’identification de segment, et dans lequel
ledit moyen de calcul (47) peut fonctionner de fagon
a délivrer en sortie une liste de numéros d’identifi-
cation de segments de route correspondant a l'itiné-
raire devant étre parcouru du lieu de départ au lieu
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de destination.

Systéme selon la revendication 14, comportant en
outre un moyen (61) destiné a convertir ladite sé-
quence de numéros de d’identification de segments
de route en une séquence d’instructions de conduite
définissant les noms des routes et les points d’inter-
section de routes devant étre parcourus le long de
l'itinéraire calculé.

Systéme selon la revendication 15, comportant en
outre un moyen (41, 15, 16, 19) destiné a délivrer
en sortie lesdites instructions de conduite a I'utilisa-
teur sous laforme d’'un ensemble d’instructions sous
forme de parole ou de texte.

Systéme selon la revendication 16, dans lequel ledit
moyen de réception (41) peut fonctionner de fagon
a recevoir ledit plan de voyage provenant de I'utili-
sateur par l'intermédiaire d’'une connexion télépho-
nique et dans lequel ledit itinéraire calculé est en-
voyé a l'utilisateur par l'intermédiaire de ladite con-
nexion téléphonique.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel une caractéristique vites-
se-heure différente pour chaque route du réseau
routier est stockée pour chaque jour de la semaine.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel une caractéristique vites-
se-heure différente pour chaque route du réseau
routier est stockée pour chaque jour de I'année.

Systéme selon 'une quelconque des revendications
précédentes, comportant en outre un moyen destiné
a générer des données cartographiques pour l'itiné-
raire calculé, etun moyen destiné a délivrer en sortie
les données cartographiques a l'utilisateur.

Systéme selon la revendication 20, dans lequel les-
dites données cartographiques comprennent des
données de carte graphique illustrant l'itinéraire de-
vant étre pris, et dans lequel ledit moyen de sortie
(19) comporte un afficheur graphique.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel ledit moyen de réception
(41) peut fonctionner de fagon a recevoir des don-
nées provenant de plusieurs utilisateurs différents
définissant des plans de voyage pour chaque utili-
sateur, et dans lequel ledit moyen (47) de détermi-
nation d’itinéraire peut fonctionner de fagon a déter-
miner unitinéraire pour chaque utilisateur surlabase
de I'heure de voyage de chaque utilisateur.

Systéme selon la revendication 1, dans lequel ledit
moyen (47) de détermination d'itinéraire peut fonc-
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tionner de fagon a compter en continu I'heure du jour
pendant le calcul de l'itinéraire, et peut fonctionner
de fagon a mettre a jour les vitesses de circulation
appropriées pour les routes pour I’heure du jour lors-
gu’elles changent pendant le plan de voyage.

Systéme selon la revendication 23, dans lequel la-
dite heure de voyage proposée définit une heure
d’arrivée souhaitée au lieu de destination, et dans
lequel ledit moyen (47) de détermination d'itinéraire
peut fonctionner de fagon a effectuer le calcul d'iti-
néraire en remontant le temps en partant de la des-
tination, a I'heure d’arrivée souhaitée.

Procédé de guidage de navigation comprenant les
étapes qui consistent :

a stocker des données définissant un réseau
routier dans une zone géographique ;

a stocker des données définissant des caracté-
ristiques vitesse-heure pour des routes du ré-
seau routier, lesquelles caractéristiques vites-
se-heure définissent des vitesses de circulation
sur les routes dans le réseau a des heures
différentes ;

des données de réception provenant d’un utili-
sateur définissant un plan de voyage compre-
nant un lieu de départ, un lieu de destination et
une heure de voyage proposée ; et

a déterminer un itinéraire, comprenant les éta-
pes qui consistent :

(i) a déterminer des vitesses de circulation
pour les routes du réseau routier a I'’heure
de voyage proposée en utilisant lesdites
données définissant lesdites caractéristi-
ques vitesse-heure ; et

(i) a calculer I'itinéraire le plus rapide du lieu
de départ au lieu de destination défini dans
le plan de voyage a I'’heure de voyage pro-
posée en utilisant les données définissant
le réseau routier et les vitesses de circula-
tion déterminées sur les routes du réseau
routier.

Procédé selon larevendication 25, dans lequel ladite
heure de voyage proposée spécifie une heure sou-
haitée d’arrivée a destination, et dans lequel ladite
étape de détermination d’itinéraire calcule I'heure de
départ demandée a partir du lieu de départ pour ar-
river a destination a I'heure d’arrivée souhaitée.

Procédé selon la revendication 26, comprenant en
outre I'étape de mise a jour des données définissant
les caractéristiques vitesse-heure pour les routes du
réseau routier.

Procédé selon la revendication 27, comprenant en
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outre I'étape de surveillance de I'itinéraire calculé en
utilisant les données mises a jour de vitesse sur les
routes afin de déterminer si une nouvelle heure de
départ a partir du lieu de départ est nécessaire ou
non pour arriver a destination a’lheure d’arrivée sou-
haitée.

Procédé selonlarevendication 28, dans lequel ladite
étape de surveillance calcule I'heure prévue d’arri-
vée adestinationde I'utilisateur surla base de I'heure
de départ d’origine, de l'itinéraire calculé et des don-
nées mises a jour de vitesse sur les routes, et recal-
cule une nouvelle heure de départ si ladite heure
d’arrivée prévue précéde ou suit 'heure d’arrivée
souhaitée d’une grandeur prédéterminée.

Procédé selonlarevendication 28, dans lequel ladite
étape de surveillance recalcule I'heure de départ en
remontant le temps a partir de la destination a I’heure
d’arrivée demandée en utilisant l'itinéraire calculé et
les données mises a jour de vitesse sur les routes,
et avise l'utilisateur de la nouvelle heure de départ
sila nouvelle heure de départ a changé d’'une gran-
deur prédéterminée par rapport a 'heure de départ
calculée a l'origine.

Procédé selon 'une quelconque des revendications
28 a 30, dans lequel ladite étape de surveillance ef-
fectue ladite détermination a des intervalles de
temps prédéterminés, jusqu’a ce que I'utilisateur ar-
rive au lieu de destination.

Procédé selonlarevendication 31, dans lequel ladite
étape de surveillance est telle que lesdits intervalles
de temps prédéterminés varient suivant une diffé-
rence de temps entre I'heure présente et I'heure de
départ calculée.

Procédé selon I'une quelconque des revendications
28 a 32, dans lequel, si ladite étape de surveillance
détermine qu’une nouvelle heure de départ est né-
cessaire apres que 'utilisateur a quitté le lieu de dé-
part, ladite étape de surveillance améne alors ladite
étape de détermination d’itinéraire a essayer de trou-
ver un itinéraire menant plus rapidement a la desti-
nation.

Procédé selon larevendication 25, dans lequel ladite
heure de voyage proposée est définie comme étant
une heure de départ spécifiée, et dans lequel ladite
étape de détermination d’itinéraire compte le temps
a partir de I'heure de départ indiquée et utilise des
valeurs de vitesse sur les routes, pour chaque route
le long de I'itinéraire calculé, correspondant a ’heure
alaquelle I'utilisateur a prévu de voyager sur la route,
telles que calculées a partir de I'heure de départ spé-
cifiée.
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Procédé selon 'une quelconque des revendications
25 a 34, comprenant en outre I'étape consistant a
délivrer en sortie pour l'utilisateur litinéraire calculé
et/ou I'heure de départ déterminée.

Procédé selon 'une quelconque des revendications
25 a 35, dans lequel lesdites données définissant
ledit réseau routier comprennent des données défi-
nissant le lieu de carrefours correspondant a des
jonctions de routes, et des données définissant des
liaisons reliant les carrefours représentant des seg-
ments de route entre les jonctions de routes.

Procédé selon la revendication 36, dans lequel au
moins une caractéristique vitesse-heure est stockée
pour chaque segment de route.

Procédé selon la revendication 36 ou 37, dans lequel
chaque segment de route est stocké avec un numéro
d’identification de segment, et dans lequel ladite éta-
pe de calcul délivre en sortie une liste de numéros
d’identification de segments de route correspondant
a l'itinéraire devant étre parcouru du lieu de départ
au lieu de destination.

Procédé selon la revendication 38, comprenant en
outre I'étape consistant a convertir ladite séquence
de numéros d’identification de segments de route en
une séquence d’instructions de conduite définissant
des noms de routes et des points d’intersections de
routes devant étre parcourus le long de [l'itinéraire
calculé.

Procédé selon la revendication 39, comprenant en
outre I'étape consistant a délivrer en sortie a I'utili-
sateur lesdites instructions de conduite en un en-
semble d’instructions sous forme de parole ou de
texte.

Procédé selon larevendication 40, dans lequel ladite
étape de réception recoit de I'utilisateur ledit plan de
voyage par l'intermédiaire d’'une connexion télépho-
nique, et dans lequel ledit itinéraire calculé est déli-
vré ensortie al'utilisateur par I'intermédiaire de ladite
connexion téléphonique.

Procédé selon I'une quelconque des revendications
25a41,dans lequel une caractéristique vitesse-heu-
re différente pour chaque route du réseau routier est
stockée pour chaque jour de la semaine.

Procédé selon I'une quelconque des revendications
25a42,dans lequel une caractéristique vitesse-heu-
re différente pour chaque route du réseau routier est
stockée pour chaque jour de I'année.

Procédeé selon I'une quelconque des revendications
25 a 43, comprenant en outre I'étape consistant a
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générer des données cartographiques pour litiné-
raire calculé, et I'étape consistant a délivrer en sortie
a l'utilisateur les données cartographiques.

Procédé selon la revendication 44, dans lequel les-
dites données cartographiques comprennent des
données de cartes graphiques illustrant litinéraire
devant étre pris, et dans lequel ladite étape de déli-
vrance en sortie délivre en sortie les données carto-
graphiques a un afficheur graphique.

Procédé selon I'une quelconque des revendications
25 a 45, dans lequel ladite étape de réception recoit
des données provenant de plusieurs utilisateurs dif-
férents définissant des plans de voyage pour chaque
utilisateur, et dans lequel ladite étape de détermina-
tion d’itinéraire détermine un itinéraire pour chaque
utilisateur sur la base de 'heure de voyage de cha-
que utilisateur.

Procédé selonlarevendication 25, dans lequel ladite
étape de détermination d'itinéraire suit en continu
I'heure du jour pendant le calcul de l'itinéraire, et met
a jour les vitesses de circulation appropriées sur les
routes pour I'heure du jour, pendant qu’elles chan-
gent pendant le plan de voyage.

Procédé selon larevendication 47, dans lequel 'heu-
re de voyage proposée définit une heure souhaitée
d’arrivée au lieu de destination et dans lequel ladite
étape de détermination d'itinéraire effectue le calcul
de litinéraire en remontant le temps a partir de la
destination, a I'heure d’arrivée souhaitée.

Support lisible par ordinateur stockant des instruc-
tions exécutables par un ordinateur pour comman-
der un processeur afin qu’il exécute le procédé selon
'une quelconque des revendications 25 a 48.

Produit & instructions exécutables par un ordinateur
pour commander un processeur afin qu’il mette en
oeuvre le procédé selon I'une quelconque des re-
vendications 25 a 48, lorsque ledit produit a instruc-
tions est exécuté sur ledit processeur.
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